Here, it is proposed that if dark energy behaves like a perfect fluid as well as Chaplygin gas simultaneously, Big Rip or Big Smash type situation, for the future universe, can be avoided for equation of state w < −1.
verse is spatially flat as well as it is dominated by yet unknown form of dark energy [1, 2] . Moreover, studies of Ia supernova [3, 4] and WAMP [5, 6] show accelerated expansion of the present universe such thatä > 0 with a(t) being the scale factor of the Friedmann Robertson Walker line-element
Theoretically accelerated expansion of the universe is obtained when the cosmological model is supposed to be dominated by a fluid obeying the equa-tion of state p = wρ with p as istropic pressure, ρ as energy density and
In the recent past, it was pointed out that the current data also allowed w < −1 [7] . Rather, in refs. [8, 9] , it is discussed that these data favor w < −1 being the equation of state for phantom dark energy.
In the phantom model, it is found that w < −1 yield very strange results.
For example strong and weak energy conditions are voilated. The scale factor grows as
where w = −n − 1 ( n being the real number) and t BR = (n+1) n t eq is the time of Big Rip or Big Smash. Here t eq is the time when matter energy equals phantom dark energy. a(t), given by eq.(2), yields horizon distance
implying darker and colder universe due to rapid growth of horizon compared to scale factor. Energy density of phantom dark energy increases as
The isotropic pressure is given as
Hubble's distance H −1 is obtained as
showing that Hubble's distance decreases with time implying rapid disappearance of galaxies. Moreover, all galaxies will vanish when t → t BR .
A planet in an orbit of radius R around a gravitationally bound object of mass M becomes roughly unbound if
In the case of the phantom model, as (ρ + 3p) diverges as time approaches
Big Rip time, possibility of bound objects ceases to exist.
Thus these results show that rapidly increasing phantom energy will break gravitationally bound objects. Ultimately, these bound objects will get smashed to nucleons by Big Rip time.
In this letter, a different prescription for the future universe dominated by the dark energy with w < −1 is proposed which is not leading to strange situations mentioned above. In this model, it is assumed that the dark energy behaves like a perfect fluid with equation of state p = wρ with w < −1
as well as Chaplygin gas simultaneously obeying the equation of state [10] 
where A is a constant.
Connecting eq. (8) with the hydrodynamic equation
and integrating, it is obtained that
with ρ 0 = ρ(t 0 ) and a 0 = a(t 0 ). p = wρ and eq. (8) yield time-dependence of w as
Eqs. (10) and (11) yield
using A = −w 0 ρ 2 0 with (w 0 < −1). If, like quintessence model,dark energy with p = wρ and p = −A/ρ is given by a scalar field φ(t) having
with V (φ) as potential,φ
Connecting eqs. (12) and (13), it is obtained thaṫ
as w 0 < −1. It is like the phantom model, where kinetic energy term for the scalar field is negative.
Now the Friedmann equation, with dominance of dark energy behaving like perfect fluid as well as Chaplygin gas, is 
Eq.(15) is integrated to
giving accelerated expansion of the universe with a(t) → ∞ as t → ∞.
The horizon distance for this case (a(t) given by eq.(16)) is obtained as
showing thatd
So, horizon grows more rapidly than the scale factor implying colder and darker universe. It is like flat or open universe without dominance of dark energy.
In this case, Hubble's distance is
showing that Hubble's distance grows with time such thatH
0 . But the scale factor a(t) increases faster than the Hubble's distance. It is unlike the case of phantom model, where Hubble's distance shrinks to zero as t → t BR as given by eq. (8) . It means that, according to phantom model, galaxies will disappear completely when t approaches Big Rip time. But, in the present case, galaxies do not disappear so fast and will be visible even when t → ∞.
Connecting eqs. (11) and (15), it is found that in this case also energy density of the dark energy increases from ρ 0 to √ x 0 ρ 0 as t → ∞, which is very small growth unlike the phantom case where ρ → ∞ as t → t BR .
Eqs.(11) and (12) imply that w(t) converges to −1 ( using A = −w 0 ρ 2 0 ) and ρ becomes finite which is consistent with ρ 0 → √ x 0 ρ 0 as t → ∞.
With the slowly growing dark energy density, given by eq.(12), there is possibility of dissociation of some of gravitationally bound objects satisfying eq. (7). It is unlike the case of phantom dark energy for which −(4π/3)(ρ + 3p)R 3 is divergent implying all objects being smashed to nucleons when t → t BR .
Thus, it is demonstrated above that if dark energy behaves like a perfect fluid and Chaplygin gas , it is possible to avoid disastrous situation of the future universe even when w < −1.
